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The reformed decision on a Union Civil Protection Mechanism [1], which entered into force 
on 1 January 2014, paved the way for more resilient communities by including key 
actions related to disaster prevention, such as developing national risk assessments 
(NRAs) and refining risk management planning. Under the decision, European Union (EU) 
Member States agreed to ‘develop risk assessments at national or appropriate sub-
national level and make available to the Commission a summary of the relevant elements 
thereof by 22 December 2015 and every three years thereafter’. The decision also 
requires Member States, together with the Commission, to develop guidelines on the 
content, methodology and structure of risk management capability assessments. The 
Commission has published risk assessment and risk mapping guidelines to assist Member 
States with their NRAs. Risk management capability assessment guidelines were also 
developed. 
The recent communication from the Commission, ‘Strengthening EU disaster 
management: rescEU — Solidarity with responsibility’ (COM(2017) 773 final) (1), calls 
‘Member States and Commission to promote more systematic collection and 
dissemination of loss data, to enhance the collection of loss data and make use of loss 
data for optimised prevention and climate adaptation planning’. 
 
Systematically collected, comparable and robust disaster damage and loss data are an 
essential element of the risk assessment and management processes. Thus, the EU 
Council conclusions on risk management capability of 24th September 2014 call on the 
Commission to ‘Encourage the development of systems, models or methodologies for 
collecting and exchanging data on ways to assess the economic impact of disasters on an 
all-hazard basis’. 
 
The current practice in disaster loss data recording across the EU shows that there are 
hardly any comparable disaster damage and loss data: differences exist in the methods 
of data recording as well as in the governance approaches to managing the data. The 
lack of standards for damage and loss data collection and recording represents the main 
challenge for data sharing and comparing, especially for cross-border cooperation within 
the EU. 
 
This report is based on an accurate analysis of several databases developed following a 
diversified number of purposes to collect, record and aggregate information regarding 
losses having occurred after a shock triggered by different hazards. The report proposes 
a common structure of a generic database able to accommodate and properly record the 
required particularities of a vast variety of events triggered by any kind of hazard. 
                                           
(1) http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1511770718312&uri=COM:2017:773:FIN 
 
  
1. Introduction 
In the EU, each Member State has different authorities that are responsible for collecting 
data when a natural or technological hazard occurs. In some cases, authorities in charge 
are at different levels, i.e. national, regional or municipal, and have to report back to the 
final body responsible for keeping the data, the national level. 
One of the reasons for having a multi-hazard database is so that Member States could 
have an overview of common data, structured per hazard, to facilitate the identification 
of weaknesses at national level and the establishment of well-informed priorities in order 
to reduce the current level of risk. 
The database ought to be flexible enough to include different kinds of hazards with its 
specifics, and help fulfil national, European and international policies and agreements 
such as the Sendai Framework, the EU Solidarity Fund and the Inspire and floods 
directives, or produce the NRA. The loss database will provide a common ground for a 
number of policies needing data for a more coherent, coordinated and knowledge-based 
implementation. The loss database will support the complementarity across policies. 
Almost every European country has its own database(s). In most cases they are 
according to hazard, some are in digital format and in other cases the data are scattered 
across files still in Excel sheets or even in paper format. The challenge of the loss 
database is to put together all pieces of a puzzle across Member States, different 
hazards, standards and methodologies in a sensible, understandable and structured way 
that can be used as a tool to help in sharing cross-institutional data, in reporting to the 
different frameworks, in being compliant with the directives and in providing sound input 
for the NRA as required by the EU Civil Protection Mechanism. 
For this purpose several national databases that were identified as good practices for loss 
data collection have been studied. All the identified loss databases are in a digital format 
and they were chosen because they were compliant with a number of policies, either at 
national or at international level. 
  
2. International legislation and initiatives 
In the common goal of reducing the risk of forthcoming disasters, legislation, initiatives 
and frameworks at both European and international level have been produced during the 
last decades to find common targets and set milestones for the coming horizon. Some 
examples of European directives are listed hereunder, but there are many other policies 
that are contributing to the same goal and that share the same need: reliable data to 
ensure a knowledge-based implementation, such as the European Radiological Data 
Exchange Platform [2], the European Community Urgent Radiological Information 
Exchange/Radioactivity Environmental Monitoring [3], the climate adaptation initiative , [4]  
Articles 35 and 36 of the Treaty establishing the European Atomic Energy Community [5] 
and the European programme for critical infrastructure protection [6]. 
2.1. European directives  
 Floods directive [7] 
The floods directive (Directive 2007/60/EC) focuses on the assessment and 
management of flood risks and basically prescribes the following three-step 
procedure. 
First step — Preliminary flood risk assessment: the floods directive requires Member 
States to engage their government departments, agencies and other bodies to draw 
up a preliminary flood risk assessment, which has to consider impacts on human 
health and life, the environment, cultural heritage and economic activity, with a 
legislative completion date of December 2011. 
Second step — Identification of areas of potential significant flood risk (APSFRs): the 
information in this assessment will be used to identify the areas at significant risk 
which will then be modelled in order to produce flood hazard and risk maps. These 
maps are to be in place by December 2013 and will include detail on the flood extent, 
depth and level for three risk scenarios (high, medium and low probability). 
Third step — Flood risk management plans: these plans are meant to indicate to 
policymakers, developers and the public the nature of the risks and the measures 
proposed to manage them. However, they are not formally binding (e.g. to land use 
planning). The plans are to be complete by December 2015. The floods directive 
prescribes an active involvement in the process of all interested stakeholders. The 
plans are to focus on prevention, protection and preparedness, and shall take into 
account the relevant environmental objectives of Article 4 of Directive 2000/60/EC, 
commonly known as the water framework directive [8]. 
 Inspire initiative [9] 
Inspire is ‘an EU initiative to establish an infrastructure for spatial information in 
Europe that is geared to help to make spatial or geographical information more 
accessible and interoperable for a wide range of purposes supporting sustainable 
development’. 
The Inspire directive lays down a general framework for spatial data infrastructure for 
the purposes of EU environmental policies and policies or activities which may affect 
the environment. The directive entered into force on 15 May 2007. 
Inspire is based on the infrastructures for spatial information established and 
operated by the Member States. The directive addresses 34 spatial data themes 
needed for environmental applications. 
To ensure that the spatial data infrastructures of the Member States are compatible 
and usable in a community and transboundary context, the Inspire directive requires 
that additional legislation or common implementing rules are adopted for a number of 
  
specific areas (metadata; interoperability of spatial data sets and services; network 
services; and data and service sharing, monitoring and reporting). These are 
published either as Commission regulations or as decisions. 
The Commission is assisted in the process of adopting such rules by a regulatory 
committee, the Inspire Committee, composed of representatives of the Member 
States and chaired by a representative of the Commission (this is known as the 
‘comitology procedure’). 
 
 Seveso I directive [10] 
Council Directive 82/501/EC is an EU law aimed at improving the safety of sites 
containing large quantities of dangerous substances. It is also known as the Seveso 
directive, after the Seveso disaster, and was superseded by the Seveso II directive. 
 Seveso II directive [11] 
Council Directive 96/82/EC (as amended) is an EU law aimed at improving the safety 
of sites containing large quantities of dangerous substances. It is also known as the 
Seveso II directive, after the Seveso disaster, and replaced the Seveso directive but 
was in turn modified by the Seveso III directive. 
 Seveso III directive [12] 
Council Directive 2012/18/EU an EU directive aimed at controlling major chemical 
accident hazards. It is also known as the Seveso III directive, is implemented in 
national legislation and is enforced by national chemical safety authorities. 
The Seveso III directive replaces the previous Seveso I (Directive 82/501/EC) and 
Seveso II (Directive 96/82/EC) directives, updating the laws due to, for example, 
changes in chemical classification regulations. They all get their name from the 
Seveso disaster, which occurred in 1976 in Italy. The Seveso III directive establishes 
minimum quantity thresholds for reporting and safety permits. There are two lists: 
one that names individual substances, and another that designates hazard categories 
for those substances that have not been named separately. Documents required 
based on hazard and quantity are notifications such as the major accident prevention 
policy and the Seveso safety report. 
2.2. Frameworks and international goals 
 Sendai Framework for Disaster Risk Reduction (2015-2030) [13] 
The Sendai Framework for Disaster Risk Reduction (2015-2030) is an international 
agreement that was adopted by UN Member States at the World Conference on 
Disaster Risk Reduction, which took place between 14 and 18 March 2015 in Sendai, 
Japan, and was endorsed by the UN General Assembly in June 2015. It is the 
successor agreement to the Hyogo framework for action (2005-2015), which had 
been the most encompassing international accord to date on disaster risk reduction. 
The Sendai document emerged after 3 years of talks, assisted by the United Nations 
International Strategy for Disaster Reduction, during which UN Member States, non-
governmental organisations and other stakeholders made calls for an improved 
version of the existing Hyogo framework, with a set of common standards, a 
comprehensive framework with achievable targets and a legally based instrument for 
  
disaster risk reduction. Member States also emphasised the need to tackle disaster 
risk reduction and climate change adaption when setting the sustainable development 
goals (SDGs), particularly in light of an insufficient focus on risk reduction and 
resilience in the original millennium development goals. 
The Sendai Framework sets four specific priorities for action: 
1. understanding disaster risk; 
2. strengthening disaster risk governance to manage disaster risk; 
3. investing in disaster risk reduction for resilience; 
4. enhancing disaster preparedness for effective response and to ‘build back 
better’ in recovery, rehabilitation and reconstruction. 
To support the assessment of global progress in achieving the outcome and goal of 
the Sendai Framework, seven global targets have been agreed: 
1. substantially reduce global disaster mortality by 2030, aiming to lower the 
average global mortality per 100 000 between 2020-2030 compared to 2005-
2015; 
2. substantially reduce the number of affected people globally by 2030, aiming to 
lower the average global figure per 100 000 between 2020-2030 compared to 
2005-2015; 
3. substantially reduce direct disaster economic loss in relation to global gross 
domestic product by 2030; 
4. substantially reduce disaster damage to critical infrastructure and disruption of 
basic services, among them health and educational facilities, including through 
developing their resilience by 2030; 
5. substantially increase the number of countries with national and local disaster 
risk reduction strategies by 2020; 
6. substantially enhance international cooperation to developing countries 
through adequate and sustainable support to complement their national 
actions for implementation of the framework by 2030; 
7. substantially increase the availability of and access to multi-hazard early 
warning systems and disaster risk information and assessments to the people 
by 2030. 
 Sustainable development goals [14] 
The SDGs are a collection of 17 interrelated global goals set out by the United 
Nations. Each of the broad goals has several targets, and the total number of targets 
is 169. The SDGs cover a broad range of social development issues such as poverty, 
hunger, health, education, climate change, gender equality, water, sanitation, 
energy, environment and social justice. The SDGs are also known as ‘Transforming 
our world: the 2030 agenda for sustainable development’ [15] or ‘2030 agenda’ for 
short. The goals were developed to replace the millennium development goals [16], 
which ended in 2015. Unlike the latter goals, the SDG framework does not distinguish 
between ‘developed’ and ‘developing’ nations. Instead, the goals apply to all 
countries. 
Paragraph 54 of United Nations Resolution A/RES/70/1 of 25 September 2015 [17] 
contains the goals and targets. The UN-led process involved its 193 Member States 
and global civil society. The resolution is a broad intergovernmental agreement that 
acts as the post-2015 development agenda. 
The SDGs build on the principles agreed upon in Resolution A/RES/66/288 [18], 
entitled ‘The future we want’. This was a non-binding document released as a result 
of the Rio+20 Conference [19], held in 2012. 
  
Finally, the Inter-agency and Expert Group on SDG Indicators, in its Report 
E/CN.3/2017/2 [20], proposes the use of the Sendai Framework indicators 
recommended by the Open-ended Intergovernmental Expert Working Group [21] to 
measure specific global targets of SDGs 1 (End poverty in all its forms everywhere), 
11 (Make cities and human settlements inclusive, safe, resilient and sustainable) and 
13 (Take urgent action to combat climate change and its impacts) within the global 
indicator framework for the goals and targets of the 2030 agenda. This proposal was 
considered for approval by the UN Statistical Commission at its 48th session in March 
2017. This will provide for simultaneous and coherent monitoring and reporting on 
the Sendai Framework and on the SDGs. 
 
 National risk assessment [1] 
In 2001, the EU Civil Protection Mechanism was established to foster cooperation 
among national civil protection authorities across Europe. The mechanism currently 
includes all 28 EU Member States in addition to the former Yugoslav Republic of 
Macedonia, Iceland, Montenegro, Norway, Serbia and Turkey.  
Under the mechanism, the Member States are asked to provide a summary of their 
NRA every 3 years. For this particular reason, a database that can cope with different 
hazards is key for this report in order to have the whole picture of the risk at a 
national level. 
Strengthening the EU’s Civil Protection Mechanism places disaster prevention and the 
reduction of risks at the core of our disaster risk management efforts. Prevention 
actions are required to reduce the impacts of hazards and to make societies stronger 
for when the next disaster strikes, while also reducing the response needs. 
Increasing the resilience of EU infrastructure, ecosystems and societies is an 
essential element of effective disaster prevention.  
Thorough investment by Member States in prevention and preparedness monitoring 
is of crucial importance. For this purpose, the loss database will be a tool to monitor 
and report on the successful implementation of prevention and preparedness plans 
by making available reliable data on the effective losses suffered after a shock and 
by keeping track of the positive and negative trends. 
The recent communication from the Commission, ‘Strengthening EU disaster 
management: rescEU — Solidarity with responsibility’ (COM(2017) 773 final), calls 
‘Member States and Commission to promote more systematic collection and 
dissemination of loss data, to enhance the collection of loss data and make use of 
loss data for optimised prevention and climate adaptation planning’. 
 
 United nations framework convention on climate change Paris agreement [22] 
The Paris Agreement is an agreement within the United Nations Framework 
Convention on Climate Change dealing with greenhouse gas emissions mitigation, 
adaptation and finance starting in the year 2020. The Agreement aims to respond to 
the global climate change threat by keeping a global temperature rise this century 
well below 2 degrees Celsius above pre-industrial levels and to pursue efforts to limit 
the temperature increase even further to 1.5 degrees Celsius. 
 
  
3. National databases 
There are diverse hazard-based databases in every Member State. Some are on digital 
format, while others are just in plain text or Excel sheets.  
For this technical document some of them have been studied because they are 
considered to be a reference point for a particular hazard. The databases that have been 
taken into account are the following. 
— FloodCat: an Italian catalogue for past floods designed by the Italian civil protection 
department with the support of the Italian national institute for environmental 
protection and research, and developed by the CIMA Foundation.  
— CDTE and CNIH databases: Spain has a historical databases on earthquakes and 
floods, dating back several decades.  
— AJDA: a Slovenian database developed by the Ministry of Interior of Slovenia; it is 
multi-hazard and based on the asset. 
— eMARS: a database of technological hazards, compliant with the Seveso I, II and III 
directives. 
— EM-DAT: an emergency events database developed by the Centre for Research on 
the Epidemiology of Disasters in Belgium. 
— Database from Consorcio de compensación de seguros: a Spanish database for 
insured losses from flood (riverine, pluvial and coastal), strong winds, earthquake, 
tsunami, volcanic eruption and meteorite impact in Spain by the ‘Consorcio de 
compensación de seguros’, which is by law the public Spanish insurance company 
responsible for paying-out these losses. Its database has a big amount of data since 
several decades back. ‘Consorcio de compensación de seguros’ covers losses in 
properties (residential, commercial, industrial, infrastructures, motor vehicles...), 
personal damages and business interruption. 
— Desinventar: a database developed by the United Nations Office for Disaster Risk 
Reduction and implemented in many countries. 
 
3.1. FloodCat (Italy) [23] 
Directive 2007/60/CE (floods directive) of the European Parliament and of the Council of 
23 October 2007 on the assessment and management of flood risks asks the Member 
States to collect and provide information on past events and their consequences. In 
particular, Article 4 of the directive requires Member States to carry out a preliminary 
assessment (preliminary flood risk assessment) to identify the areas for which potential 
significant flood risks exist or might be envisaged.  
The Italian government has by law (a directive of the President of the Council of 
Ministries, Dir.P.C.M. 24th of February 2015) established that the Civil Protection 
Department must make a web-GIS platform named FloodCat available to regions and 
river basin district authorities (floods directive competent authorities). The platform fulfils 
the function of catalogue of flood events and, therefore, should be used to address the 
mentioned requirements of the directive. FloodCat is thus the official technological 
platform for collecting information on past floods according to the EU floods directive. 
FloodCat has afterwards been updated thanks to the Disaster Risk Management 
Knowledge Centre support service funded by Directorate-General for European Civil 
Protection and Humanitarian Aid Operations and then implemented by the Joint Research 
Centre (JRC). The updated version has taken into consideration JRC’s Guidance for 
recording and sharing disaster damage and loss data as well as the indicators proposed 
in the Sendai Framework.  
  
For these reasons FloodCat has been identified as a reference for data collection in the 
case of flood events and is compliant with the floods directive (2007/60/CE). It is also 
already a good candidate to take on board when considering a multi-hazard database 
schema. 
According to the floods reporting schema, for each significant flood the following 
information should be reported. 
 Location (name of place, river basin, sub-basin and/or coastal area). 
 Category of flood (past or potential future flood). 
 Type of flood. 
 Extent (area of land inundated or length of river stretches or coasts). 
 Probability of flood event (frequency, recurrence). 
 Date of commencement and duration of flood. 
 Type and degree of adverse consequences for: 
 human health, 
 environment, 
 cultural heritage, 
 economic activity. 
 Other relevant information. 
Considering all this, FloodCat is being designed based on three elements: 
1. events, 
2. phenomena, 
3. damages. 
3.1.1. Events 
Events are the main element on FloodCat. An event represents a flood associated to a 
particular situation in time. An event can have several phenomena associated to it.  
An event in FloodCat can be described by the following fields. 
 event ID,  
 event name, 
 source of flooding, 
 event category, 
 start date, 
 time frame (duration), 
 unit of management, 
 flooded area, 
 extent of land inundated or inundated length of river stretches or coasts, 
 event recurrence or frequency, 
 other relevant information. 
  
  
3.1.2. Phenomena 
Phenomena are associated with events in FloodCat, considering it is normal to have one 
too many phenomena linked to one event. 
Phenomena represent the definition of the event’s dynamics in terms of mechanism, 
characteristics, and localization of the flood to which impacts are associated. Each 
phenomenon is associated with only one characteristic and one or more mechanisms 
A phenomenon in FloodCat can be identified by the following fields: 
 ID of the event, 
 ID of the phenomenon, 
 phenomenon name, 
 phenomenon description, 
 characteristics of the flood, 
 mechanism of the flood, 
 location (area). 
3.1.3. Damages 
Damages are linked to phenomena and the fields associated with damage are: 
 ID of the phenomenon, 
 ID of the damage, 
 name, 
 summary, 
 location code (area/point), 
 date, 
 ID of damage category, 
 ID of damage subcategory, 
 numeric value, 
 economic value, 
 mechanism of flooding, 
 damage description, 
 degree of damage (damage class), 
 ID of the event. 
  
  
Figure 1. Diagram of the FloodCat model 
  
  
3.2. CDTE and CNIH databases (Spain) [24] 
The Spanish catalogue of earthquake damage was developed by the Spanish department 
of civil protection and is based on agreements signed between the directorate-general for 
civil protection, the insurance compensation consortium, the national geographic 
institute, and the national centre for geographic information. Its main table is based on 
general event data such as:  
 episode number code,   
 start date,  
 end date,  
 denomination of the episode,  
 type of event,  
 type of cause,  
 total amount of the episode,  
 author, 
 creation date, 
 update date, 
 modifying author.  
The Spanish database also records the characteristics of the event, the sources, and 
human and material losses associated with the event (services, infrastructure, buildings, 
industries ...).  
The human losses are not disaggregated by gender, age or income and are only at the 
aggregated level.  
The rest of the losses (infrastructure, buildings, agriculture and services) have basic 
information, such as:  
 municipality,  
 minor entity of population, 
 option,  
 type,  
 affectation,  
 losses in euros,  
 more detailed information.  
  
  
The graphical structure of the earthquakes database is as follows. 
 
Figure 2. Diagram of the Spanish earthquakes database 
 
  
  
3.3. AJDA database (Slovenia) [25] [26] [27] 
The Slovenian database is a structure based mainly on the asset. It is different from 
other databases that we have seen, as in this case there is a catalogue of assets even if 
there has been no event. In addition, when an event happens the event can be 
associated with one or more assets, depending on how many assets have been affected 
by the event.  
The damage evaluation methodology in Slovenia includes damage caused by natural and 
industrial accidents. The damage groups include land, facility, fixed and current assets 
(movable property and stocks, agricultural production, multiannual plantations), cultural 
property and loss of revenue in a holding.  
The database is fed from external sources of information and regularly updated during 
the year, as in the case of the cadastral data (knowing how many people live there, the 
data are disaggregated by range of age, income, etc.), prices for material and repairs.  
Considering this structure, when an event happens it is very easy to generate a 
compensation report. This can be done almost immediately as all the information 
required is already linked to the event and is up to date (prices and assets). 
When an event happens, the people affected have to fill in some forms (different ones 
depending on the hazard) and they make an estimation of the costs and affected assets. 
Later on, these forms are digitalised and passed all the information into the AJDA 
system. From that point, if it is necessary, an expert will do an on-field research to 
assess the damage more specifically and make a more accurate estimation of 
compensation.   
  
3.4. eMARS [28] 
The Major Accident Reporting System (MARS and later renamed eMARS after going 
online) was first established by the EU’s Directive 82/501/EEC in 1982. It has remained 
in place with subsequent revision to the Seveso directive in effect today. The purpose of 
eMARS is to facilitate the exchange of lessons learned from accidents and near misses 
involving dangerous substances in order to improve chemical accident prevention and 
mitigation of potential consequences.   
eMARS contains reports of chemical accidents and near misses that have been provided 
to the Major Accident Hazards Bureau of the JRC from the EU, European Economic Area, 
Organisation for Economic Cooperation and Development and United Nations Economic 
Commission for Europe countries (under the Convention on the Transboundary Effects of 
Industrial Accidents). Reporting an event into eMARS is compulsory for EU Member 
States when a Seveso establishment is involved and the event meets the criteria of a 
‘major accident’, as defined by Annex VI of the Seveso III directive. For non-EU, 
Organisation for Economic Cooperation and Development and United Nations Economic 
Commission for Europe countries, reporting accidents to the eMARS database is 
voluntary. The information of the reported event is entered into eMARS directly by the 
official reporting authority of the country in which the event occurred. 
Chemical accident reports from investigations can be powerful in raising awareness of 
potential failures that could cause major accidents in establishments using dangerous 
substances. They also provide the general public with access to accident information to 
aid local and national efforts to reduce chemical accident risks. 
Reports in eMARS are not intended to serve as instruments for passing judgement on 
individual companies or countries associated with an accident. A blame culture 
surrounding the database would greatly reduce the sharing of information. For this 
reason, companies’ names and locations are not identified in the database in order to 
maintain focus on the lessons-learned value of the information and to encourage 
complete and accurate reporting of what happened so that everyone can learn from it. 
Some of the information contained in the eMARS database is as follows. 
Profile table: 
 title, 
 start date, 
 end date, 
 accident type, 
 reported, 
 Seveso II status, 
 industrial activity, 
 reason for reporting. 
Accident table: 
 description, 
 fire details, 
 explosion details,  
 others. 
Site table: 
  
 description, 
 installation/unit description, 
 process, 
 equipment, 
 initiating events, 
 other. 
Substances table: 
 substances involved, 
 substances classification, 
 details. 
Causes table: 
 description, 
 plant/equipment. 
Consequences table: 
 human (injuries, fatalities, others), 
 cause, 
 disruption. 
Emergency response. 
Lessons learned. 
  
  
3.5. EM-DAT (CRED, Belgium) [29] 
EM-DAT is a global database on natural and technological disasters containing essential 
core data on the occurrence and effects of disasters in the world since the beginning of 
the 20th century. EM-DAT is maintained by the Centre for Research on the Epidemiology 
of Disasters at the School of Public Health of the Catholic University of Louvain located in 
Brussels, Belgium. 
 
Its main objectives are to assist humanitarian action at both national and international 
levels, to rationalise decision-making for disaster preparedness and to provide an 
objective basis for vulnerability assessment and priority setting. 
 
The EM-DAT database records events which follow at least one of the following criteria: 
 10 or more people dead; 
 100 or more people affected; 
 the declaration of a state of emergency; 
 a call for international assistance. 
EM-DAT provides geographical, temporal, human and economic information on disasters 
at the country level. 
The structure of the EM-DAT database is based on events, linked with a table of 
characteristics of events. 
The following schema is an example of how the EM-DAT database architecture is 
designed. 
Figure 3. Diagram of the EM-DAT database structure 
 
  
4. Proposed loss database for disaster risk management 
architecture 
4.1. Common aspects 
Every database that has been studied has its own characteristics and tracks enough 
information to serve the purpose for which it was designed. In most cases this happens 
only to serve one hazard, and only in the case of Slovenia (AJDA) is the database 
designed to be multi-hazard. 
That being said, AJDA is the most advanced database from among those that we studied 
in detail. It could even be used as a case study or as an entry point to export into other 
countries with similar characteristics, both in terms of the size of the country, which is 
relatively small, and from the point of view of hazards to be recorded and to what extent.  
However, the Slovenian case cannot be the final solution to the proposal of the loss 
database architecture at EU level, since every country has its own requirements. Further 
developments should be made to be able to adapt it to a bigger loss database picture. 
Extracting the common set of information for every hazard is a hard task and must be 
done carefully in order not to leave out any relevant information. The main challenge 
relies on building a complex but flexible database structure where all the hazards can fit, 
without losing the valuable pieces of information inherent in every hazard-oriented 
database. 
The loss database for disaster risk management should be based on the following pillars: 
 be compliant with the diverse directives and initiatives; 
 be able to collect and aggregate data to report to the Sendai Framework; 
 contribute to the preparation of the NRA; 
 contribute to monitor the SDG; 
 be Inspire compliant.  
4.2. Elements 
The databases that we studied mainly focused on the event. In some cases the events 
are taken as single and independent facts, but in others, as has been seen in some 
cases, they can be related and one event can be the result of another. 
On the other hand, there are assets, which are pieces of the puzzle that alone have a 
place in the loss database. The assets can be of many kinds and can have associated 
information. An asset can lead to economic loss and environmental, cultural heritage and 
even human costs of those living (houses), working (employment places), studying 
(schools, universities) or just passing by (shopping centres, cinemas, theatres ...). 
Even from the point of view of the economic losses, these can either be direct or indirect. 
For this reason, an important piece of the database is the assets. 
For the loss database for disaster risk management there are three pieces of a triage: 
 events, 
 assets, 
 damages. 
  
  
4.3. Events 
Some of the databases that have been taken into account consider the event as the main 
piece of information. Everything revolves around this element and the whole database is 
based on it. 
Let us consider the element event as one element — but not the only one — without 
which the loss database would not make any sense. It is one piece of information, but it 
is meaningless without the other two elements (assets and damages). 
In our database, one event can happen on its own, as a cascading effect resulting from 
another, or as the result of several others (e.g. the tsunami that occurred in Japan after 
the earthquake and nuclear leak at the Fukushima power plant). 
Disregarding this kind of information is not critical from the point of view of the damage 
or loss in human lives, but can help in identifying possible cascading effects, potential 
risks and future cascading events likely to happen in certain areas. 
For this reason, in the proposed loss database schema, the main element (event) table 
would have the following information, common to all hazards: 
 (Identification Data) event ID, 
 start_date, 
 duration/end_date, 
 denomination, 
 type_of_event, 
 update_date, 
 (International Organisation for Standardisation) ISO_country_name, 
 methodology, 
 pedigree. 
Associated to this events table would be another table with metadata information with 
the following fields: 
 generated number (like a GLIDE number), 
 URL, 
 title, 
 status. 
The events table would be linked to supporting tables as well. There would be one for 
every hazard with its hazard-only information and another would contain the coping 
capacity information of the country(ies) affected by the hazard. 
The following tables would be supporting tables. 
 Coping capacity: 
o ISO country code, 
o country name, 
o coping capacity index. 
 Earthquake: 
o magnitude, 
o intensity, 
o scale, 
o depth, 
o localisation (latitude/longitude), 
o affected population, 
o affected area, 
o radius. 
  
 
 Tropical cyclone/hurricane: 
o category (Saffir–Simpson), 
o max wind speed, 
o affected population, 
o affected area, 
o radius. 
 Storm surge: 
o max sustained wind speed, 
o max storm surge height, 
o affected area, 
o affected population. 
 Landslide/avalanche: 
o type of soil, 
o speed of landslide/avalanche, 
o depth of snow/landslide, 
o affected area, 
o affected population. 
 Flood: 
o source of flooding, 
o unit of management, 
o flooded area/affected area, 
o inundated length, 
o frequency, 
o recurrence, 
o rainfall height, 
o rainfall duration, 
o characteristics of flooding, 
o mechanism of flooding, 
o water depth. 
 Chemical/biological/technological hazard: 
o type of substance/allergens, 
o infestation, 
o danger level, 
o wind direction, 
o affected area, 
o affected population, 
o radius, 
o exclusion area. 
 Cyberattack/terrorist attack: 
o type of infrastructure affected, 
o loss/damage of data, 
o target of attack, 
o destruction/loss of hardware, 
o affected area, 
o affected population. 
 Volcano: 
o source, 
o location (latitude/longitude), 
o wind direction, 
o lava slide speed, 
o affected area, 
o affected population, 
o radius. 
 
  
 Cosmic: 
o magnetic disruption level, 
o impact meteorite location (latitude/longitude), 
o solar and cosmic radiation level, 
o affected area, 
o affected population, 
o radius. 
 Forest/wild/underground fire: 
o wind direction, 
o affected area, 
o affected population, 
o radius. 
 Drought: 
o air humidity, 
o number of days since last rainfall, 
o soil composition. 
 Nuclear: 
o disaster scale, 
o radiation leak, 
o affected area, 
o affected population, 
o radius, 
o exclusion area, 
o type of radioactive material leaked. 
 Tsunami: 
o wave height, 
o wave speed, 
o affected area, 
o affected population. 
 Climatological (cold and heat wave): 
o extreme temperature, 
o number of days, 
o recurrence, 
o frequency, 
o affected area, 
o affected population. 
 
4.4. Assets 
The assets table contains all the information about different assets, but its main source of 
information is fed with the date from the cadastre in order to have an up-to-date version 
of the buildings, land and infrastructure. The cadastral data should be updated twice a 
year. The assets table contains the following fields: 
 asset ID, 
 asset name, 
 asset description, 
 asset value, 
 asset location ID, 
 asset owner ID, 
 asset economic ID, 
 asset environmental ID, 
 asset heritage ID, 
 event ID. 
  
Linked to the assets table there should be several supporting tables. 
Economic table 
This table would provide further information on economic details, if any, associated to the 
asset and linked to the ‘asset economic ID’ code. 
Cultural heritage table 
This table would provide further information on cultural heritage details, if any, 
associated to the asset, such as ID codes identifying the cultural heritage, value, year, 
type of heritage or restoration costs, and linked to the ‘cultural heritage ID’ code. 
Environmental table 
This table would provide further information on environmental details, if any, associated 
to the asset, such as the kind of environmental damage, affection or costs associated 
impact, and linked to the ‘environmental ID’ code. 
People table 
The cadastral data should provide data about the owner and people living in the 
apartments, houses or flats, and do so in a disaggregated way: 
 gender (male/female), 
 age (under 18/adults/seniors), 
 income (low/medium/high), 
 disability. 
This table should be linked with the assets table by the asset_ID, which identifies every 
single asset. It would be linked with the events table by the event_ID to be able to link 
events to human losses that are not associated with assets (e.g. deaths that occurred in 
the open air). The fields of this table are: 
 asset ID, 
 event ID, 
 number of males, 
 number of females, 
 number of males aged under 18, 
 number of females aged under 18, 
 number of male adults (aged 18-65), 
 number of female adults (aged 18-65), 
 number of male seniors (+ 65), 
 number of female seniors (+ 65), 
 number of males on low income, 
 number of females on low income, 
 number of males on medium income, 
 number of females on medium income,  
 number of males on high income, 
 number of females on high income, 
 number of males with disability 
 number of females with disability. 
Prices table 
The prices table is updated twice a year. It contains the prices for the squared metres of 
the buildings depending on the area (area code) in order to rapidly asses the direct loss 
when an event affects a property. Besides this, this table has information about the costs 
of repairing single parts of the assets, such as windows, walls, doors and roofs, with its 
prices updated. This table is directly linked to the value table as well, which shows the 
  
aggregated value of the asset before any event has happened. This table is linked to the 
assets table by the asset_ID code. Its fields are: 
 asset ID, 
 area code, 
 item ID, 
 item description, 
 value, 
 total value. 
In addition, the assets table is linked with a localisation table, where the precise location 
of the asset is displayed: 
 Localisation ID, 
 latitude, 
 longitude, 
 area code, 
 street, 
 commune, 
 region/province, 
 ISO country, 
 country name. 
  
  
4.5. Damage 
The damages table contains the percentage of damage of an asset. Damage occurs due 
to an event and an asset suffers damage. 
Just as there is a value table associated with the assets, and these data are considered to 
be the pre-event information of the asset, damage should represent the kind of damage 
that has been inflicted on the asset, considering this information as the post-event 
situation of the asset. 
This table represents the percentage of damage, to which items, at what extent and at 
what cost. As there is cost involved, this table is fed by the market price table, which 
represents the up-to-date prices of the items, or the square metre price depending on 
the area code of the asset (updated twice a year). 
The damage table will be linked to the events table by the event_ID, with the assets 
table linked by the asset_ID and with the market price table linked by the item_ID. 
 
Figure 4. Structure of how damage is linked to assets, events and market prices 
 
 
 
 
 
 
 
 
 
 
 
  
  
4.6. Loss database architecture 
Figure 5. Diagram of the loss database architecture 
 
  
5. Conclusions 
This report should conclude with a view of the proposed structure to have a multi-hazard 
database. There are many diverse databases for different purposes, and at some point 
one is stronger than the rest. In the end, however, in order for the multi-hazard 
database to be compliant with all the directives and frameworks and to know which 
information can be used to validate the model, the final decision is that this kind of 
database does not exist. We should therefore create an ad hoc database architecture for 
this purpose.  
The proposed architecture is likely to not be the perfect one, but it will be revised and 
updated in time. It will also evolve to adapt itself to new hazards or directives. 
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